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DETAILED ACTION 

Applicant's request for reconsideration of the finality of the rejection of the last Office 
action is persuasive and, therefore, the finality of that action dated 3/19/08 has been withdrawn . 
Amendment made to the claims filed on 10/27/08 has been entered. 

Election/Restrictions 

Applicant's election without traverse of group I invention (claims 1, 27-40, 53 and 73) 
and SEQ ID NO. 595 as species in the reply filed on 4/30/07 was acknowledged in the office 
action dated 6/19/07. 

Prior art search indicated that the elected species SEQ ID NO: 595 is free of art. The 
search was extended and prior art was found on SEQ ID NO: 604 and has been applied in the 
rejection below. 

Claims 1, 27-38, 40, 53, 54, 57, 58 and 73-81 are pending. 

Claims 57, 58, 80 and 81 have been withdrawn from further consideration pursuant to 37 
CFR 1.142(b) as being drawn to a nonelected invention, there being no allowable generic or 
linking claim. Election was made without traverse in the reply filed on 4/30/07. 

Claims 29, 31, 33, 34, 37, 38, 76, 78 and 79 have been withdrawn from further 
consideration pursuant to 37 CFR 1.142(b) as being drawn to a nonelected species, there being 
no allowable generic or linking claim. Election was made without traverse in the reply filed on 
4/30/07. 
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Claims 2-26, 39, 41-52, 55, 56 and 59-72 have been canceled. 
Claims 1, 28, 30, 32, 35, 36, 40, 53, 54 and 73, 75 and 77 are examined on the merit. 
Any objections and/or rejections made in the office action dated 3/19/08 and not 
specifically mentioned here are considered withdrawn. 

Allowable Subject Matter 

Claim 27 is objected to as being dependent upon a rejected base claim, but would be 
allowable if rewritten in independent form including all of the limitations of the base claim and 
any intervening claims. 

New grounds of Rejections 
Claim Rejections - 35 USC § 112 

The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly claiming the 
subject matter which the applicant regards as his invention. 

Claim 1 is rejected under 35 U.S.C. 1 12, second paragraph, as being indefinite for failing 
to particularly point out and distinctly claim the subject matter which applicant regards as the 
invention. 

A broad range or limitation together with a narrow range or limitation that falls within the 
broad range or limitation (in the same claim) is considered indefinite, since the resulting claim 
does not clearly set forth the metes and bounds of the patent protection desired. See MPEP § 
2173.05(c). Note the explanation given by the Board of Patent Appeals and Interferences in Ex 
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parte Wu, 10 USPQ2d 2031, 2033 (Bd. Pat. App. & Inter. 1989), as to where broad language is 
followed by "such as" and then narrow language. The Board stated that this can render a claim 
indefinite by raising a question or doubt as to whether the feature introduced by such language is 
(a) merely exemplary of the remainder of the claim, and therefore not required, or (b) a required 
feature of the claims. Note also, for example, the decisions of Ex parte Steigewald, 131 
USPQ 74 (Bd. App. 1961); Ex parte Hall, 83 USPQ 38 (Bd. App. 1948); and Ex parte Hasche, 
86USPQ 481 (Bd. App. 1949). 

In the present instance, claim 1 recites the broad recitation for the variables X*-X 19 as 
follows: 

"wherein 

(1) each of X 1 and X 19 is, independently, either a sequence consisting of 2-5 amino acid 
residues or a single amino acid residue, and 

(2) each of X 2 - X 18 is, independently, a single amino acid residue, and (lines 4-9)". 

The claim also recites the following narrow recitation for the same variables X*-X 19 as 
follows: 

"wherein 

X 1 is a sequence consisting of 2-5 amino acid residues, or an amino acid residue 
selected from Group 2; 

X 2 is selected from Group 5; 

X 3 , X 15 and X 4 are selected from Group 1; 

X 5 is Thr or selected from Group 1; 
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X 6 , X 11 , X 12 , X 13 and X 7 are selected from Group 3; 

X 8 and X 17 are selected from Group 1, 3 or 4; 

X 9 is selected from Group 5; 

X 10 is selected from Group 2, 3 or 4; 

X 14 is Ser or selected from Group 3; 

X 16 and X 18 is selected from Group 1 or 3; 

X 19 is a sequence consisting of 2-5 amino acid residues, or a single amino acid residue 
selected from Group 5 (lines 1 1-24); 

which are the narrower statements of the range/limitation. 

Claims 28, 30, 32, 35 and 40 are rejected under 35 U.S.C. 1 12, second paragraph, as 
being indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. 

The peptide sequence in claims 28, 30, 32, 35 and 40, comprises "Pro" residue in the 
variable "X 1 " position. As per the proviso recited in claim 1, "X 1 includes Pro, then X 19 is Gin", 
however, the peptide sequences recited in claims 28, 30, 32, 35, 36 and 40 do not have "Gin" at 
position X 19 " as required by the proviso. Hence, there is insufficient antecedent basis for this 
limitation in the claim. 
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Claim Rejections - 35 USC §102 

The following is a quotation of the appropriate paragraphs of 35 U.S. C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign conntn or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

Claims 1, 36, 53, 54, 73-75 and 77 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Pereira, et al., 1993, PNAS, 90, 4733-4737. 

In the instant application applicants claim a peptide having the sequence of at most 44 
amino acid residues comprising of the motif of the formula: 

:X 1 -x 2 -Gys-x 3 -x 4 -x s -x 5 -x 7 -x 8 -x 9 -x 10 -x 11 -x 12 -x 13 -x 14 -x 15 -x 16 -x 17 -Cys-x t8 - 
x- s , 

wherein, the various variables X'-X 19 are defined as shown in the table below with the 
proviso that X 1 when includes Pro, then X 19 is Gin and wherein one of the following conditions 
applies: 

(a) XI9 is Arg or Ala, 

(b) X9 is Pro, Arg, or Gin, 

(c) XI 9 is Gin and XI includes Pro, 

(d) XI 9 is 2-5 amino acid residues, or 

(e) X10is Asn or Gin. 

Pereira, et al, discloses the following peptide, LRGGHFCGATLIAPNFVMSAAHCVA 
(page 4736, figure 6, sequence identified as ELAS) that corresponds to (SEQ ID NO: 604) of the 
instant application. 
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In the peptide LRGGHFCGATLIAPNFVMSAAHCVA: 



Position 






XI 


2-5 amino acids or R, K 




X2 


ARNOGHTLKMFPSTWVY 




c 


c 




X3 


A,G,S 




X4 


A,G,S 


A 


X5 


T,A,G,S 


T 


X6 


HILMFPTVWY 

n,i,i_i,ivi,r ,r , i , v , w , I 


L 


X7 


HIT MFPTVWV 


j 


X8 


A,G,b>,H,l,L,M,r,F, 1,V,W,Y,JN,Q 


A 


X9 


ANROGHTT KMFPSTWYV 


p 


X10 


RKHILMFPTVWYNO 


N 


XI 1 


hii mfptvwv 

H,I,L,M,F,P,T, V, W , Y 


p 


X12 


HILMFPTVWY 


v 


X13 


HILMFPTVWY 




X14 


c T_r t t MFPTVWV 




X15 


A,G,S 


A 


X16 


A,G,S,H,I,L,M,F,P,T,V,W,Y 


A 


X17 


A,G,S,H,I,L,M,F,P,T,V,W,Y,N,Q 


H 


C 


C 


C 


X18 


A,G,S,H,I,L,M,F,P,T,V,W,Y 


V 


X19 


2-5 ammo adds or A,N,R,Q,G,H,I,L,K,M,F,P,S,T,W,Y,V 


A 
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Since the sequence of Pereira does not have a proline residue at XI, and it does not have 
glutamine residue at position 19, hence, it meets the limitations of claims 1 and 36. Additionally, 
it has a proline at X9 position, Ala in position 19 and hence meets the limitations of claims 1, 74 
and 77. Pereira discloses a peptide that meets the limitations of claim 1 and hence inherently 
capable inhibiting or stimulating secretion of cytokine IL-6 from monocytes. Hence reads on 
instant claims 53 and 54. Pereira also discloses that stock solutions were made up in sterile endo- 
toxin free water (page 4734, column 2, paragraph 1). Since the peptide is dissolved in sterile 
water, it meets the limitations for pharmaceutical composition of instant claim 73. 
Hence, Pereira anticipates instant invention. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

This application currently names joint inventors. In considering patentability of the 
claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of the various 
claims was commonly owned at the time any inventions covered therein were made absent any 
evidence to the contrary. Applicant is advised of the obligation under 37 CFR 1 .56 to point out 
the inventor and invention dates of each claim that was not commonly owned at the time a later 
invention was made in order for the examiner to consider the applicability of 35 U.S.C. 103(c) 
and potential 35 U.S.C. 102(e), (f) or (g) prior art under 35 U.S.C. 103(a). 
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Claims I, 36, 53, 54, 73-75 and 77 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Pereira, et al, 1993, PNAS, 90, 4733-4737 (hereafter referred to as Pereira) in 
view of US 6,107,460 (Pereira) (hereafter referred to as '460 patent). 

In the instant application applicants claim a peptide having the sequence of at most 44 
amino acid residues comprising of the motif of the formula: 

X 1 -X 2 -Cys-X 3 -X 4 -X 5 -X 6 -X 7 -X 8 -X 9 -X 10 -X 11 -X 1? -X 13 -X 14 -X 15 -X 16 -X 17 -Cys-X 18 - 
X 19 , 

wherein, the various variables X'-X 19 are defined as shown in the table below with the 
proviso that X 1 when includes Pro, then X 19 is Gin and wherein one of the following conditions 
applies: 

(a) XI9 is Arg or Ala, 

(b) X9 is Pro, Arg, or Gin, 

(c) XI 9 is Gin and XI includes Pro, 

(d) XI 9 is 2-5 amino acid residues, or 

(e) X10is Asn or Gin. 

Pereira reads on the instant claims 1, 36, 53, 54, 73-75 and 77 as shown above in the 
anticipation rejection above. Pereira also discloses that the free sulphydryl groups and/or 
disulfide bridge positions at cysteine residues in CAP 37 (20-44 peptide) 
NQGRHFCGGALIHARFVMTAASCFQ (the N-terminal Asn (N) corresponds to position 20 
and the C-terminal Gin (Q) corresponds to position 44) peptide at positions 26 and 42 required 
for optimum antibacterial activity. Instant peptide LRGGHFCGATLIAPNFVMSAAHCVA 
(SEQ ID NO: 604) is the elastase peptide (20-44) that shares significant homology (-40%) to the 
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CAP 37 peptide (column 1, paragraph 1 and as shown in figure 6, on page 4736) and exhibits the 
cysteine residues at positions at 26 and 42. Pereira also discloses that a combination of overall 
charge, hydrophobicity and the smaller size of peptides contributes the antibacterial activity of 
the CAP 37 (20-44) peptides (page 4737, column 1, paragraph 2). 

Pereira does not discloses other mutations to the CAP 37 peptide that are encompassed by 
the instant application. '460 patent discloses that the antibacterial activity of CAP 37 (20-44) 
peptide is due to combination of charge, hydrophobicity, a-helical structure and presence of 
cysteine residues. Since combination of charge, hydrophobicity, a-helical structure and presence 
of cysteine residues is important for the antibacterial activity, the invention contemplates that 
certain amino acids are altered and/or substituted to enhance these features of the peptides. '460 
Patent further discloses replacing serine at position 41 with His residue (column 8, lines 36-54). 
The instant application includes His residue in the Markush group for the XI 7 position. '460 
Patent further contemplates that replacement of amino acids such as Gly that has low propensity 
for a-helix formation with high propensity a-helix forming Ala residues would likely increase 
the effect of a-helicity and hence enhances the antibacterial effect of CAP 37 peptide (20-44). 
'460 Patent discloses A— >G (Ala for Gly) mutations at positions 27 and 28 (column 9, lines 8- 
20). The positions 27 and 28 of the CAP37 (20-44) corresponds to instant X3 and X4 positions 
that lists Ala residue in the Markush group. Further, '460 Patent discloses that Val at position 36 
could be substituted with Leu, He or Ala and still provides an analog which maintained 
antimicrobial activity. It is further contemplated that one, two or all three Phe residues at 
positions 25, 35 and 43 could be substituted with Tyr residue (column 9, lines 35-46). The 
position 36 corresponds to instant XI 2 position that lists Val residue in the Markush group. The 
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positions 25, 35 and 43 corresponds to instant X2, XI 1 and XI 8 positions that lists Tyr residue 
in the Markush group. 

It would have been obvious to one of ordinary skill in the art to combine the teachings of 
Pereira and '460 Patent to arrive at the instant invention. Because, the prior art as discussed 
above clearly illustrates that CAP37(20-44) peptide has antibacterial activity, the charge, 
hydrophobicity, presence of cysteine residues and a-helicity of the peptide is important in 
preserving and enhancing the antibacterial activity of the peptide. One would have been 
motivated to combine teachings of Pereira and '460 Patent, because, '460 Patent teaches that 
several mutations in CAP37 peptide have provided mutants that have retained the antimicrobial 
activity of the parent peptide. Further several mutations have been contemplated by the '460 
Patent. A reference is good not only for what it teaches by direct anticipation but also for what 
one of ordinary skill in the art might reasonably infer from the teachings. {In re Opprecht 12 
USPQ 2d 1235, 1236 (Fed Cir. 1989); In re Bode 193 USPQ 12 (CCPA) 1976). In light of the 
forgoing discussion, the Examiner concludes that the subject matter defined by the instant claims 
would have been obvious within the meaning of 35 USC 103(a). From the teachings of the 
references, it is apparent that one of ordinary skill in the art would have had a reasonable 
expectation of success in producing the claimed invention. Therefore, the invention as a whole 
was prima facie obvious to one of ordinary skill in the art at the time the invention was made, as 
evidenced by the references, especially in the absence of evidence to the contrary. 



Claims 1, 36, 53, 54, 73-75 and 77 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Pereira, et al, 1993, PNAS, 90, 4733-4737 (hereafter referred to as Pereira) in 
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view of Starling, 1997, J. Exp. Med. Volume 185, Number 8, 1487-1492 and further in view of 
Goffm, 1992, Molecular Endocrinology, 6, 1381-1392. 

In the instant application applicants claim a peptide having the sequence of at most 44 
amino acid residues comprising of the motif of the formula: 

X 1 -X 2 -Cys-X 3 -X 4 -X 5 -X s -X 7 -X 8 -X 9 -X 10 -X 11 -X 12 -X 13 -X 14 -X 15 -X 16 -X 17 -Cys-X 18 - 
X 19 , 

wherein, the various variables X'-X 19 are defined as shown in the table below with the 
proviso that X 1 when includes Pro, then X 19 is Gin and wherein one of the following conditions 
applies: 

(a) XI9 is Arg or Ala, 

(b) X9 is Pro, Arg, or Gin, 

(c) XI 9 is Gin and XI includes Pro, 

(d) XI 9 is 2-5 amino acid residues, or 

(e)X10is Asn or Gin. 

Pereira reads on the instant claims 1, 36, 53, 54, 73-75 and 77 as shown above in the 
anticipation rejection above. Pereira also discloses that the free sulphydryl groups and/or 
disulfide bridge positions at cysteine residues in CAP 37 (20-44 peptide) 
NQGRHFCGGALIHARFVMTAASCFQ (the N-terminal Asn (N) corresponds to position 20 
and the C-terminal Gin (Q) corresponds to position 44) peptide at positions 26 and 42 required 
for optimum antibacterial activity. Instant peptide LRGGHFCGATLIAPNFVMSAAHCVA 
(SEQ ID NO: 604) is the elastase peptide (20-44) that shares significant homology (-40%) to the 
CAP 37 peptide (column 1, paragraph 1 and as shown in figure 6, on page 4736) and exhibits the 
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cysteine residues at positions at 26 and 42. Pereira also discloses that a combination of overall 
charge, hydrophobicity and the smaller size of peptides contributes the antibacterial activity of 
the CAP 37 (20-44) peptides (page 4737, column 1, paragraph 2). 
Instant claims are drawn to a structure of the formula: 

X i -X 2 -Cys-X 3 -X- 1 -X 5 -X 6 -X 7 -X 8 -X 9 -X 10 -X 11 -X 12 -X ,3 -X 1 ''-X 15 -X 16 -X 17 -Cys-X 18 - 

X 19 , 

wherein amino acid residues at positions X1-X5, X8, X9 and X15-X19 has Ala and Ser residues 
in the Markush group. 

Pereira does not discloses other mutations to the CAP 37 peptide that are encompassed by 
the instant application. However, Pereira discloses that a combination of overall charge, 
hydrophobicity and the smaller size of peptides contributes the antibacterial activity of the CAP 
37 (20-44) peptides (page 4737, column 1, paragraph 2). 

The instant invention contemplates substitution of Ala and Ser at positions X1-X5, X8, 
X9 and X15-X19 of the formula shown above to generate mutants of formula shown above. The 
substitutions of amino acids at selected positions in a peptide with Ala or Ser residues are well 
known in the art as "alanine scanning" (Goffin, 1992, Molecular Endocrinology, 6, 1381-1392) 
and "Serine Scanning" (Starling, 1997, J. Exp. Med. Volume 185, Number 8, 1487-1492). 
Goffin teaches generation of functionally equivalent i.e., immunologically indistinguishable 
mutants of hPRL mutants by alanine scanning technique (abstract). Starling teaches the 
technique of serine scanning to identify amino acid residues that are important in Fas-FasL 
receptor-ligand interaction (abstract). Starling found two mutants (K78S and H95S) bound FasL 
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comparably to wild type. Hence it is common practice to use alanine and serine scanning to 
identify mutants of peptides that bear the functionally equivalent peptides. 

It would have been obvious to one of ordinary skill in the art to combine the teachings of 
Pereira, Goffin and Starling to arrive at the instant invention. Pereira discloses that a combination 
of overall charge, hydrophobic ity and the smaller size of peptides contributes the antibacterial 
activity of the CAP 37 (20-44) peptides. Both Goffin and Starling have used Alanine and Serine 
scanning respectively to generate functionally equivalent peptides to the wild type. The instant 
claims are drawn to substitution at various positions such as XI -X5, X8, X9 and X15-X19 with 
Ala, Gly and Ser residues and hence one would be motivated to adopt the alanine and serine 
scanning techniques of Goffin and Starling to generate functionally equivalent CAP37(20-44) 
peptides of the instant invention. 

A reference is good not only for what it teaches by direct anticipation but also for what 
one of ordinary skill in the art might reasonably infer from the teachings. (In re Opprecht 12 
USPQ 2d 1235, 1236 (Fed Cir. 1989); In re Bode 193 USPQ 12 (CCPA) 1976). In light of the 
forgoing discussion, the Examiner concludes that the subject matter defined by the instant claims 
would have been obvious within the meaning of 35 USC 103(a). From the teachings of the 
references, it is apparent that one of ordinary skill in the art would have had a reasonable 
expectation of success in producing the claimed invention. Therefore, the invention as a whole 
was prima facie obvious to one of ordinary skill in the art at the time the invention was made, as 
evidenced by the references, especially in the absence of evidence to the contrary. 
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EXAMINER'S COMMENT 

It is suggested that claim 1 be amended as follows for the purposes of clarity. 



1 . (Currently amended) A peptide having a sequence of at most 44 amino acid residues 
comprising the formula: 

X 1 -X 2 -Cys-X 3 -X 4 -X 5 -X 6 -X 7 -X 8 -X 9 -X 10 -X 11 -X 12 -X 13 -X 14 -X 15 -X 16 -X 17 -Cys-X 18 - 

x 19 f 
wherein, 

X I is Arg, Lys or a peptide consisting of 2-5 amino acids; 

X 2 is Ala, Arg, Asn, Gin, Gly, His, He, Leu, Lys, Met, Phe, Pro, Ser, Thr, Trp, Val or Tyr; 
X 3 is Ala, Gly or Ser; 
X 4 is Ala, Gly or Ser; 
X 5 is Thr, Ala, Gly or Ser; 

X 6 is His, lie, Leu, Met, Phe, Pro, Thr, Val, Trp or Tyr; 
X 7 is His, He, Leu, Met, Phe, Pro, Thr, Val, Trp or Tyr; 

X 8 is Ala, Gly, Ser, His, He, Leu, Met, Phe, Pro, Thr, Val, Trp, Tyr, Asn or Gin; 
X 9 is Ala, Gly, Ser, His, He, Leu, Met, Phe, Pro, Thr, Val, Trp, Tyr, Asn or Gin; 
X 10 is Arg, Lys, His, He, Leu, Met, Phe, Pro, Thr, Val, Trp, Tyr, Asn or Gin; 

X II is His, He, Leu, Met, Phe, Pro, Thr, Val, Trp or Tyr; 
X 12 is His, He, Leu, Met, Phe, Pro, Thr, Val, Trp or Tyr; 
X 13 is His, He, Leu, Met, Phe, Pro, Thr, Val, Trp or Tyr; 
X 14 is Ser, His, He, Leu, Met, Phe, Pro, Thr, Val, Trp or Tyr; 
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X 15 is Ala, Gly or Ser; 

X 16 is Ala, Gly, Ser, His, lie, Leu, Met, Phe, Pro, Thr, Val, Trp or Tyr; 

X 17 is Ala, Gly, Ser, His, lie, Leu, Met, Phe, Pro, Thr, Val, Trp, Tyr, Asn or Gin; 

X 18 is Ala, Gly, Ser, His, lie, Leu, Met, Phe, Pro, Thr, Val, Trp or Tyr; 

X 19 is Ala, Arg, Asn, Gin ,Gly, His, He, Leu, Lys, Met, Phe, Pro, Ser, Thr, Trp, Val, Tyr or a 

peptide consisting of 2-5 amino acids; 

with the proviso, that when X 1 includes Pro, then X 19 is Gin, and wherein at least one of 
the following conditions (a)-(e) applies: 

(a) X 19 is Arg or Ala, 

(b) X 9 is Pro, Arg, or Gin, 

(c) X 1 includes Pro, 

(d) X 19 is a peptide consisting of 2-5 amino acid residues, or 

(e) X 10 is Asn or Gin. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Satyanarayana R. Gudibande whose telephone number is 571- 
272-8146. The examiner can normally be reached on M-F 8-4.30. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Cecilia Tsang can be reached on 571-272-0562. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 
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